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BJIACTMBOCTI Ta IIPOTH3aajbHa aKTUBHICThb
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Pedepar:

1. InceprauiiiHa po60Ta NPUCBIYEHA CIIPSIMOBAHOMY IOIIYKY HOBUX 0i0JIONYHO aKTUBHUX PEYOBUH CEPEJ]
KapOOKCHBMICHUX XiHa30J1iHiB, [1,2,4]Tprasosno-[1,5-c]xiHa3oiHiB Ta iX QYHKIIOHATBHUX TOXiTHUX 3
BMKOPHMCTaHHSIM METOZO0JIOrI in silico, in vitro Ta in vivo, po3po61i IpenapaTuBHUX METOAUK iX CUHTE3Y, BUBUEHHIO
(}i3uKO-XiMiUHMX BIaCTUBOCTEN Ta IIPOTU3AMNAJIbHOI aKTUBHOCTI, BCTAHOBJIEHHIO 3aKOHOMIPHOCTE! «0y[oBa-ais»,
IOCJIiI)KEHHIO BIIJIMBY aKTMBHUX CIIOJIYK Ha PiBeHb 6ioMapKepiB 3anajieHHs, OKPECIEHHIO HANPSIMKIB [104abLIO]
CTPYKTYpHOI Mopguikalii Ta pekoMeHallii Hal6inbll aKTUBHOI CIIOJIYKY [1J18 IOAANbIIMX (apMaKoJIOriYHUX
IocinkeHb. B Xozi BUKOHaHHS AUCEPTALilHOI po60TU 6yJI0 CUHTE30BaHO 92 CIIOJIYKH, IS SIKUX [IPOBEJIEHO

IOCJIiIKeHHS IPOTU3aIabHOI aKTUBHOCTI Ha 6a3i HaByasbHOro MeMKo-1a60paTOpPHOro eHTPY 3aopi3bkoro



Iep>XKaBHOTO MEOMYHOrO yHiBepcurety, Kadpenp papmakosorii, papmakornosii ta ¢papmaneBTUuHOi 60Taniku 3[MYVY,
dapmaxosiorii Ta MEIUYHOI peLenTypH 3 KypcomM HopMmasibHOI ¢iziosorii 3IMY. Po3pob6sieHa cTparerist ouyky
HII33 cepep kapboKkcUBMiCHUX XiHA305iHiB, [1,2,4]Tpuasosno[1,5-c]xiHa30J1iHiB Ta iX QYHKIiOHaNIBHUX NOXiZHUX
D03BOJINJIA BUSIBUTU Psifl 3aKOHOMIPHOCTEMN «CTPYKTypa-aKTUBHICTb»: *000B'SI3KOBUM (PAaKTOPOM y ITPOSIBi BUCOKO]
IIPOTU3AMNaIbHOI aKTUBHOCTI (XiHa3o:iH 4(3H)-inigen)rinpasnis MOHO-(11-)KapOOHOBUX KUCJIOT € HasIBHICTb
€TOKCHUKApOOHINIbHUX 260 KapOOKCUIbHUX T'PYII i, 1110 BaXKJIUBO, IIOJJOBXXEHHS JIIHKEPHOTO (pparMeHTy IIOMiXK
riipasuiHoIO Ta KApOOKCUJIBHOIO IPYIOI0 Ha [IBi 260 TpY TOMOJIOTIYHI OAMHULI IPUBOAUTD 10 3HIDKEHHS
aKTMBHOCTI, @ BBEIEHHS 10 OyTUJIEHOBOTO (PPAarMEeHTy METUJIbHOI 260 LIUKJIONEHTUIIbHOI TPy — O MOCUJIEHHS
aKTUBHOCTI; *3aMiHa €TOKCHKApOOHIIbHOTO 260 KapOOKCHAJIKIIbHOTO PParMeHTy y BifilIOBiIHUX (XiHa301iH-4(3H)-
inigeH)rinpasumiB Ha eToKCUKapOoHindeHin- abo KapbokcudeHinbHUl pparMeHT He MPUBOAUTH 10 3HAYHOTO
IIOCUJIEHHSI aHTUEKCYIaTUBHOI A1ii, a MpoTHU3anaibHa aKTUBHICTb Y JAHOMY PSly 3MEHIIYETHCS Bif 11—, 4epe3 0-70
M-i3omepy; *nepexin o miaHapHux [1,2,4]rpuasono[l,5-c]xiHa30iHiB IPUBOAUTE 10 3HAYHOI BTPATU
[IPOTU3aNaJIbHOI aKTUBHOCTI IPAKTUYHO Y BCiX BUIIAIKaX Ta HE 3aJIEXKHO BiJl IPUPOIY 3aMiCHUKIB Y TIOJIOKEHHSIX 2
Ta 5 reTepoLMKIly; * 3MiHa [IJIAHAPHOCTI LIUKJIy, @ caMe IIepexifl A0 AUKapOOKCUBMICHUX 5,6-
nurinpo[1,2,4]tpuazono[l,5-c]xiHa301iHiB, IO3UTUBHO BIUIMBAE HA IPOTU3aMajbHy aKTUBHICTb, @ IOCUJIEHHS
aKTUBHOCTI CIIOCTEPIiraeThCsl Py HASIBHOCTI Y IOJIOXKEHHI 5 Kap6oKcueHiIbHO1, y ITOI0KeHHi 2
€TOKCHUKapOOHiNBbHOI Ta 4-€TOKCUKAPOOHIN(EHINBbHOI IPyII; ® aHeI0BaHHS 110 pebpy a 5,6-
nurinpo[1,2,4]rpuazono[l,5-c]xiHa301iHiB NipoJIiAMHOHOBOTO LUKy 3 KAPOOKCUIIBHOIO 260 KapOOKCHUETUIBHOIO
rpyrnamMiy B aHTYJISPHOMY I10JIOKE€HHI 4a IPMBOIUTD [0 BTPATU IIPOTU3ANaIbHOI aKTMBHOCTI, HE 3aJIEXKHO Bif
3aMICHUKIB Yy II0JIOXKEHHI 2; ® CTPyKTypHa Mopudikalii Kap6oKkcuabHOi rpynu y BinnosigHux ([1,2,4]rpuasono[l,5-
c]xiHazomiH-2-in)anKin-(apus-)kapOboHOBUX KUCJIOT LJISIXOM BBEJI€HHS 3aJIMIIKIB 6€H3U-(apuii-)aMiHiB 3
«(papmaxkopopHUMU» TpynamMu (METOKCU-, FaJIOT€H) IPUBOAUTS 10 IIOCUJIEHHS IIPOTU3AIaIbHOI aKTUBHOCTI; *«MaJli
MOJIEKyIn», a came 3-R-2-(5-(2-aminodenin)-1H-1,2,4-Tprazonu nposBisioTh 3HAYHUN aHTUEKCYIATUBHUN eeKT,
SIKUI BUBHAYAETHCSI HASIBHICTIO €TOKCUKAPOOHINIbHOI 200 KapOOKCUETUIIbHOI IPYI Y NIOJIOKEHH] 3, iX 3aMiHa Ha
KapOoKcH- a60 eTOKCUKapOOHin(peHiTbHII (pparMeHT IPUBOAUTD JI0 TIOHV>KEHHSI aKTUBHOCTI. [TpoBeneHi
TOCJIiIPKEHHS Ha IPOTU3anajbHy aKTUBHICTD JO3BOJIMIIM BUSBUTHU PSifi IEPCHEKTUBHUX CIIOJIYK, SKi 32 CUJIO0
IIPOTU3AMNANIbHOTO e(eKTy KOHKYPYIOTh 3 €TaJIOHOM-TIOPiBHSIHHS «JluKi10odeHaK HaTpiii» Ta NOTpedyoTh OisbLI
NOrJIN6JIEHOTO BUBYEHHS Ha iHIINX eKCIIePUMEHTAIbHUX MOJEJISIX 3allajleHHs], a aHaJli3 B3a€MO3B'SI3KY «CTPYKTypa-
aKTUBHICTb» cepe[ KapOOKCUBMICHUX MOXiTHUX XiHA30J1iHy, KOHJEHCOBAaHUX Ta aHEJIbOBAaHUX aHAJIOTiB MiJTBEPAUB
BaKJIMBY POJIb KAPOOKCUJIBHOI IPYIH Y MPOSIBi MPOTH3aNalbHOI aKTUBHOCTI Ta LO3BOJIMB BU3HAYMTUCS 3
HalpsiIMKaMU N0JaJbLIOl CTPYKTYpPHOI Moaudikauii.

2. The present paper devoted to the purposeful search of the biologically active compounds among carboxyl-
containing quinazolines, [1,2,4]triazolo[1,5-c]quinazolines and their functional derivatives using in silico, in vitro
and in vivo methods, elaboration of their preparation methods, studying of their physicochemical properties and
anti-inflammatory activity, estimation of “structurebiological activity” correlation, studying of the obtained
compounds effects on the level of inflammation biomarkers, evaluation of the promising directions of further
structural modification of lead-compounds and recommendation of the most active compounds for advanced
studies. Within the framework of present study 92 compounds were synthesized. For obtained compounds study
of their anti-inflammatory activity was conducted at the Training Medical and Laboratory Center of ZSMU,
department of pharmacology, pharmacognosy and pharmaceutical botany of ZSMU and department of
pharmacology and medical formulation with the course of physiology of ZSMU. The elaborated strategy for search
of the novel anti-inflammatory agents among carboxyl-containing quinazolines, [1,2,4]triazolo[1,5-c]quinazolines
and their derivatives allowed to estimate «structure-biological activity» correlations: *it was found that presence
of carboxyl and ethoxy carbonyl fragment is essential for manifestation of high anti-inflammatory activity of
corresponding (quinazolin-4(3H)-yliden)hydrazides of mono-(di-)carboxylic acids. The prolongation of linker-
group between hydrazide and carboxylic fragment per two or three homological units results decreasing of
activity. At the same time introduction of methyl and cyclopropyl fragment to butylene moiety results the
increasing of anti-inflammatory activity; *the substitution of ethoxycarbonyl or carboxyalkyl fragment in molecule



of corresponding (quinazoline-4(3H)-yliden)hydrazides by ethoxycarbonylphenyl or carboxyphenyl moiety does
not lead to the increasing of activity. The anti-inflammatory activity in this group of compounds changes in the
series para- > ortho- > meta-; *the conversion to planar [1,2,4]triazolo[1,5-c]quinazolines results the loss of the
anti-inflammatory activity independently the nature of substituents in positions 2 and 5 of heterocyclic system;
*the synthesis of non-planar dicarboxyl-containing 5,6-dihydro[1,2,4]-triazolo[1,5-c]quinazolines is reasonable
approach for synthesis of new anti-inflammatory agents. The increasing of activity was observed in case of
introduction of carboxyphenyl group to the position 5 and thoxycarbonyl or 4-ethoxycarbonylphenyl fragment to
the position 2; * annellation of pyrrolidine cycle with carboxy-group or carboxyethyl moiety at the angular
(position 4a) carbon atom to a-side of 5,6-dihydro[1,2,4]triazolo[1,5-c]quinazolines results the loss of biological
activity independently on the nature of substituents in position 2; sthe modification of carboxylic group in the
molecules of corresponding ([1,2,4]triazolo[1,5-c]quinazolin-2-yl)alkyl-(aryl-)carboxylic acids via introduction of
moieties of benzyl-(aryl-)amines with «pharmacophore» groups (methoxygroups, halogens) leads to the
improvement of anti-inflammatory activity; *the «small molecules», namely 3-R-2-(5-(2-aminophenyl)-1H-1,2,4-
triazoles reveal significant anti-exudative activity. The presence of ethoxycarbonyl or carboxyethyl groups in
position 3 is essential for presence of biological activity. The substitution of abovementioned fragments by
carboxyphenyl or ethoxycarbonylphenyl moieties leads to the decreasing of activity. The conducted studies for
anti-inflammatory activity allowed to detect the series of the promising compounds that by the level of
pharmacological effect competes with reference drug Sodium Diclophenac and require the advanced studies on
other experimental models. The analysis of “structure-biological activity” correlations that was conducted for
carboxyl-containing quinazolines and their condensed derivatives proved the essential role of carboxylic group for
manifestation of anti-inflammatory activity and allowed to determine the promising directions of structural

modification.

Jep>kaBHHH peecTpaniliHuil Homep JiP:

IIpiopuTeTHHI HanIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHuii npiopUTEeTHUH HaNIPSIM iIHHOBALLiMHOI AisJIBHOCTI:
ITizcyMKH BOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBAaHICTh:

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHcepTalii:

3B'A130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KepPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KoBanenko Cepriii IBaHOBUY

2. Kovalenko Serhii Ivanovych
KBasigikanis: n.papm.u., 15.00.02

InenTudikarop ORCID ID: He 3acrocosyerncs



JoparkoBa iHdpopmamnist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Jloroiipa Jlinis CBarocnaBiBHa

2. Lohoida Liliia Sviatoslavivna

KBasigikanis: 1. dapmar, u., 15.00.02
InenTudikarop ORCID ID: He 3acrocosyetbcs
JopaTrkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jlecuxk Poman bormanosuu

2. Lesyk Roman Bohdanovych

KBasigikanis: n.papm.u., 15.00.02
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHpopmamist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHoOCTI:

Cdepa ynpasiriHHS:



InenTudikarop ROR: He zacrocosyerscs

Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. IBanyenko JImurpo I'puroposuy

2. Ivanchenko Dmytro Hryhorovych
KBasidikanis: . papmar,. 1., 15.00.02
Imentudikarop ORCID ID: He zacrocosyerbes
JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

InenTudgikarop ROR: He zacrocosyerscs

Biacue IlpizBuuie Im's I1o-6aThKOBI:

1. Touyna Augpin CepriioBud

2. Hotsulia Andrii Serhiiovych

KBasigikanis: . dapmar, u., 15.00.02
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI

roJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acigaHHi

Kannaymenko Auapii I'puroposud

Kamnnaymenko Auapiii I'puroposud



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 3a pEeECTpallil0 HayKOBOi IOpuenko T.A.

OisIIBHOCTI




